To test the hypotheses that induction of negative mood in obese binge eaters would increase food intake, and that this would be greatest in those who were highly restrained. DESIGN: Experimental manipulation of mood (neutral vs sad film) prior to the presentation of food in a taste test. PARTICIPANTS: A total of 40 obese female binge eaters (41.7 y, mean BMI ¼ 40.2 kg/m 2 ). MEASURES: Visual analogue assessment of mood and hunger motivation, dietary restraint (Dutch Eating Behaviour Questionnaire), and food intake. RESULTS: Exposure to the sad film resulted in a significant decrease in mood for both restrained and unrestrained participants. Those in the negative mood condition ate significantly more food, and the restrained eaters consumed the most. However, the expected restraint by mood interaction just failed to reach significance (P ¼ 0.06) CONCLUSIONS: The salience of negative mood in promoting overeating was confirmed. Conversely, dietary restraint had no significant impact on food intake. Further experimental work on binge eating in this group would be of value in clarifying the role of dieting and informing treatment approaches.
Introduction
Binge eating is a common feature of disordered eating. Reported by a third of women with anorexia nervosa, binge eating is the distinguishing feature of bulimia nervosa and binge-eating disorder. 1 Binge eating is especially prevalent in the obese, around 8% having clinically assessed binge-eating disorder, and increases with increasing adiposity. 2 Obese binge eaters differ from nonobese binge eaters in aspects of eating disorder psychopathology and psychiatric comorbidity. 3, 4 In addition, successful treatment of binge eating in the obese has been associated with sustained weight loss. 5 It follows that binge eating in the obese is the focus of increasing research attention. Knowledge about the antecedents and consequences of binge behaviour is essential since it guides treatment approaches. 6 Patient reports 7, 8 and diary records of binge behaviour [9] [10] [11] [12] [13] have supported a role for negative emotional state in triggering binges. However, tightly controlled experimental support for this affective regulation of bingeing in the obese is lacking. For example, Telch and Agras used tape-recorded vivid imagery to induce negative mood in obese binge eaters prior to the presentation of a buffet-style meal. 14 While the binge eaters ate more than the nonbingers, there was no significant effect of mood induction on food intake. Instead, binge eaters who labelled their eating a binge were more likely to report concurrent negative mood, especially depression. In this study, negative affect did not influence the amount eaten, but altered the perception and labelling of the eating episode. In contrast, the research literature on dietary restraint provides some of the clearest experimental evidence of the impact of mood on eating. Task-induced depression 15, 16 and fear [17] [18] [19] both increased food intake in restrained eaters while decreasing or not changing the eating of unrestrained participants. This methodology, in which highly palatable snack foods are presented during or immediately after mood induction, has great potential for exploring the antecedents of binge eating. Dietary restraint has been linked with binge eating both as a predisposing and a maintaining factor. 20 In addition, dietary restraint and negative mood are among several predictors of binge-eating symptoms in the obese. 21 It follows that dietary restraint and negative mood may combine in their impact on food intake. In other words, highly restrained obese binge eaters may be the most susceptible to the disinhibiting effects of negative mood. The present study therefore tested two hypotheses: first, that induction of negative mood would increase food intake in obese binge eaters and second, that food intake would be greatest in those who were highly restrained and with induced negative mood.
Methods

Participants
Female participants were recruited from the obesity treatment clinic of a major teaching hospital in Sydney. All were waiting to start, or were in the early stages of, an obesity treatment program. Letters were sent to 200 consecutive referrals over an 11-month period inviting the women to take part and asking them to complete a checklist assessment of binge-eating disorder (using DSM-IV criteria 1 
Measures and apparatus
Dietary restraint. The 10-item restraint scale from the Dutch Eating Behaviour Questionnaire was used. 22 . This scale measures the frequency of restricting eating in a variety of circumstances and yields a mean score ranging from 1 to 5.
Films. Participants viewed one of two 20-min film excerpts. The negative affect film was 'Gale is Dead', a depiction of the life of a young woman who eventually dies of a heroin overdose. The neutral film was the travelogue 'Bali'. A pilot study showing the film excerpts to undergraduate students confirmed the expected changes in mood.
Food intake. Four preweighed plates, each with large quantities of four different types of chocolate (milk, dark, white, and fruit and nut), were presented after viewing the film. The total amount of chocolate consumed was the measure of food intake.
Assessment of mood. Visual analogue scales, 100 mm long and word anchored at each end (not at all-extremely), were used to assess several mood states. Participants were asked to place a mark on the horizontal lines corresponding to how happy, tense, sad, angry, miserable, and lively they currently felt. Two additional scales asked for ratings of their current state of hunger and the strength of their urge to eat.
Additional assessments of depression (Beck Depression Inventory) 23 and self-esteem (Rosenberg) 24 were used to check for the differences between the high and low restraint groups (see below).
Procedure. Participants arrived at the laboratory at a prearranged appointment time, having been advised not to eat during the previous 2 1 2 h. They were reminded that the purpose of the study was 'an examination of the role of mood in eating,' and that the researchers were especially interested in 'their perception of the taste of food'. Participants were randomly assigned to either the negative or the neutral film condition (by random number tables). They completed the visual analogue mood scales before viewing the film and again immediately afterwards. Then the plates of chocolate pieces were presented together with a sheet of visual analogue scales asking participants to rate how sweet, pleasant tasting, salty, and how much they liked eating each of the four varieties of chocolate. They were instructed to 'eat as much of the chocolate as they liked since it would be thrown away afterwards', and were told that the researcher would return in 15 min. Having cleared away the remaining chocolate, the researcher asked participants to complete the assessments of dietary restraint, depression, and self-esteem. The session ended with a short interview, debriefing, and reimbursement of their travel expenses.
Data analysis
The median value of dietary restraint was calculated (2.9) and those scoring above the median allocated to a high restraint group, and those below to a low restraint group. MANOVA, with BMI as a covariate, was used to evaluate the effect of film type and restraint on change in mood. Their effects on food intake and hunger motivation were tested by two-way ANOVA, again with BMI as a covariate.
Results
One participant in the neutral film condition failed to follow the study protocol and was excluded from the analysis below.
Mood induction
There was no significant difference in mood state prior to viewing the neutral or sad films ( Table 1) . As expected, there was a significant main effect of film type on mood change (F(6,29) ¼ 9.05, Po0.001), with the sad film significantly reducing all measures of positive affect and increasing negative affect. Indeed, the greatest mean changes were in happiness and sadness. High and low restraint groups (mean scores 3.50 and 2.46, respectively) did not differ on overall mood change (F(6,29) ¼ 0.34, NS), nor were there any significant effects of restraint on specific mood states. Comparison of the high and low restraint groups on age, Negative mood in obese binge eaters JL Chua et al BMI, depression, and self-esteem also failed to show any significant differences. Furthermore, there were no baseline differences between neutral and negative mood groups in dietary restraint or liking of the chocolate.
Effect of mood on food intake and hunger motivation
The mean food intakes are summarized in Figure 1 . Participants in the negative mood condition consumed significantly more chocolate (main effect of condition F(1,34) ¼ 4.65, Po0.05). Dietary restraint had no main effect on food intake (F(1,34) ¼ 0.02, NS). However, the expected greater intake of highly restrained binge eaters following the sad film just failed to reach significance (film by restraint interaction F(1,34) ¼ 3.85, P ¼ 0.06). Despite this, there was a significant difference in food intake in the high restraint group, those in the negative mood condition eating more than those in the neutral mood condition (t(17) ¼ 3.30, Po0.01). These means did not differ significantly from the intakes of the low restraint group.
A further analysis of these data, including restraint as a continuous variable in a multiple regression analysis, also failed to show any significant effect of dietary restraint on food intake (P ¼ 0.36) or a mood change by restraint interaction (P ¼ 0.09).
Neither film type nor restraint group had any effect on rated hunger or urge to eat, which both showed very little change over the course of the films. The amount consumed was not significantly correlated with change in hunger or any of the ratings of mood. However, prechocolate ratings of hunger and urge to eat were positively correlated with subsequent food intake (r(37) ¼ 0.36, Po0.05, r(37) ¼ 0.34, Po0.05, respectively).
Discussion
This experimental study confirms the hypothesized effect of low mood on the food intake of obese binge eaters. The outcome is consistent with published patient accounts of binge behaviour in bulimia and bulimia nervosa, 7, 11 and with a study in a similar patient group. 25 It also concurs with our participants' own self-observations. During the end of session interviews, all 40 women identified mood as a trigger to their binge eating, 39 naming negative mood states and seven positive mood. The most common prebinge mood was depression or sadness (68% of participants), followed by boredom (55%). Contrary to predictions, dietary restraint had no significant impact on food intake. Although the high restraint participants in the negative mood condition had the highest mean intake, the interaction failed to reach statistical significance. They did, however, eat significantly more than high restraint participants in the neutral mood condition, suggesting a greater sensitivity to mood in the eating behaviour of restrained obese binge eaters. This failure to clearly associate high dietary restraint with binge eating is not without precedent, 26 but it adds to the uncertain role that dieting plays in binge-eating disorder. 27 There are several possible explanations for the present outcome. One is that there were few unrestrained participants. Problems in recruiting obese nondieters have been reported previously, 28 and low restraint is especially unlikely in the present sample given their impending obesity treatment and current binge eating. The potential for some to be categorized as low restraint who were in fact restrained eaters cannot be discounted. However, it is notable that this study's median value (2.9) compared favourably with the mean restraint score of obese women in the validation sample (3.0).
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A second explanation concerns the choice of instrument used in assessing dietary restraint. Controversy continues regarding the most appropriate measure of the three available, and whether they predict over-or undereating. 29, 30 Nonetheless, there is research support for the use were positively correlated across a 9-month period, each predicting the other. However, when controlling statistically for temporal stability, bulimic behaviour was found to predict future dietary restraint, but dietary restraint failed to predict future bulimic pathology. In this nonclinical sample at least, intensified dietary restraint was more a consequence of bulimic behaviour than a cause. Fourth, the study may have included participants without full binge-eating disorder. The self-completed checklist assessment yielded a higher prevalence rate from this clinic than has been obtained from rigorous clinical interview. 2 Fifth, it is possible that the interaction between negative mood and restraint previously observed in nonclinical undergraduate participants is less robust in clinical groups. Sixth, the present sample size was relatively small, too small perhaps to have the necessary statistical power to detect the influence of dietary restraint.
While this study has confirmed that negative mood can promote overeating in this clinical group, it says nothing about consequent mood effects, the likelihood of true binge behaviour, or the relative impact of different mood states. These are important issues that have implications for addressing the role played by affect in overeating during treatment targeted at either binge eating or obesity. Ethical considerations in laboratory research with this clinical group require researchers to show care and pragmatism. However, similar procedures could be used to compare the impact of emotional arousal of negative and positive valence, 19 and the threshold of mood change necessary to release or label a binge. Clinical differences have been noted in obese binge eaters whose bingeing started prior to the onset of dieting, compared with those in whom bingeing was subsequent to dieting. 33 Further well-controlled investigations of binge behaviour would be valuable in substantiating these groupings and for informing treatment approaches.
